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Description 

[0001 ] This invention is concerned with broadcast vid- 
eo burst transmission cyclic distribution apparatus and 
method. 5 
[0002] US Patent Nos. 4,963,995 and 5,057,932 to 
Lang teach the transmission of audio/video program in- 
formation in a burst period of time that is substantially 
less than the time required for real time viewing of that 
audio/video program information. These prior art refer- io 
ences teach the general aspects of compression, stor- 
age, burst transmission, reception, decompression, and 
display of audio/video program information. However, 
they do not address the specific aspects of a burst trans- 
mission system for cyclic distribution of audio/video pro- '5 
gram information. Cyclic distribution, as used herein, is 
directed to a method of transmitting audio/video pro- 
gram information that is commonly referred to as pay- 
per-view (PPV). 

[0003] In a conventional PPV system, the subscriber 
selects an audio/video program, such as a movie, from 
a predetermined broadcast schedule. This ordering 
process can take place in many ways, such as calling a 
specified telephone number from a touch-tone tele- 
phone, pressing the appropriate keys on the cable con- 25 
verter box that is supplied by the service provider, 
speaking directly with an operator over a telephone, etc. 
In any case, the subscriber always selects a program 
from a predetermined schedule of programs that the 
service provider will be broadcasting in real time. When 30 
an order is placed, the cable converter box will automat- 
ically unscramble the program on the selected television 
channel so that the subscriber may view the program as 
it is being broadcast. 

[0004] Video-on-demand (VOD) systems differ from 35 
PPV systems in that the subscriber may order any au- . 
dio/video program from a list of available titles in an au- 
dio/video library. The selected audio/video program may 
be transmitted or otherwise distributed in whole or in part 
to the subscriber in a number of ways, including the less 40 
than real time burst transmission described by Lang. 
Regardless of the chosen transmission medium, the 
subscriber selects any available audio/video program 
for viewing or delivery, as opposed to tuning in to a 
broadcast that is on a predetermined schedule over 
which the subscriber has no control. 
[0005] U.S. Patent No. 5,371 ,532 to Gelman et al. dis- 
closes an example of a VOD system utilizing an infor- 
mation warehouse, central offices, and customer 
premises equipment. This prior art reference teaches so 
the storage and archive of information programs in a plu- 
rality of information warehouses. These programs are 
then sent in segments from the warehouses to the cen- 
tral offices in bursts that are typically faster than real- 
time. The central offices buffer the information programs S5 
and deliver the program to the subscriber's customer 
premises equipment in real-time. 
[0006] A broadcast video burst transmission cyclic 



distribution apparatus to be described below, by way of 
example in illustration of the invention includes on-line 
storage means for storing a predetermined number of 
audio/video programs and being operative for providing 
access to the audio-video programs for burst transmis- 
sion thereof; burst transmission means coupled to the 
on-line storage means for accessing the audio/video 
programs stored in the on-line storage means in a pre- 
determined sequence and for burst transmitting the au- 
dio/video programs to a multiplicity of subscriber loca- 
tions in the predetemriined sequence in which they are 
accessed from the on-line storage means, the burst 
transmission means being further operative for repeat- 
edly burst transmitting the predetermined sequence of 
audio/video programs accessed from the on-line stor- 
age means; and receiving means at each subscriber lo- 
cation, each of the receiving means being coupled to 
the burst transmission means and operative for receiv- 
ing the audio/video programs stored in the on-line stor- 
age means and burst transmitted in the predetermined 
sequence by the burst transmission means and for se- 
lectively storing one or more of the audio/video pro- 
grams for real-time playback by the subscriber. 
[0007] A method of transmitting video programs to be 
described below, by way of example in illustration of the 
invention includes the steps of storing a predetermined 
number of audio/video programs in on-line storage 
means operative for providing access to the audio-video 
programs for burst transmission thereof; accessing the 
audio-video programs stored in the on-line storage 
means in a predetermined sequence; burst transmitting 
the audio-video programs to a multiplicity of subscriber 
locations in the predetenmined sequence in which they 
are accessed from the on-line storage means; thereafter 
repeatedly burst transmitting the predetermined se- 
quence of audio/video programs accessed from the on- 
line storage means; receiving the audio/video programs 
which have been burst transmitted at each subscriber 
location; and selectively storing one or more of the au- 
dio/video programs for real-time playback by the sub- 
scriber. 

[0008] The present invention is concerned with bridg- 
ing the gap between the PPV and VOD systems of the 
prior art. As in the VOD systems proposed in the prior 
patents cited above, burst transmissions are utilized as 
the preferred distribution means. However, instead of 
providing an audio/video library that permits the sub- 
scriber to select any program for delivery, an arrange- 
ment to be described below, by way of example in illus- 
tration of the present invention combines the use of pre- 
determined, cyclic schedules of the previously proposed 
PPV systems with the burst transmission technique 
taught by Lang. This combination results in simplified 
and lower cost video library equipment. It also results in 
a greatly enhanced PPV system from the subscriber's 
viewpoint. In a previously proposed PPV system, the au- 
dio/video programs are broadcast over coaxial cable, 
microwave, fibre optics or any of a variety of transmis- 
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ston systems in real time. That is, the programs are 
broadcast or literally played back in real time to the sub- 
scribers of such systems. Thus, it is not possible for the 
viewer to exercise VCR-type control during the play- 
back, such as stop, pause, rewind or fast-fonward. In 
providing an audio/video program broadcast schedule 
characteristic of the previously proposed PPV systems, 
but using the burst transmission technique taught by 
Lang, arrangements to be described below, by way of 
example in illustration of the present invention provide 
enhanced user functionality over previously proposed 
PPV systems at a much lower cost than is associated 
with library-based VOD systems. 
[0009] A particular arrangement to be described be- 
low, by way of example in illustration of the present in- 
vention includes a central library storing a multiplicity of 
time compressed digital audio/video programs that may 
be selectively transmitted in a burst time period to cor- 
responding storage at one or more remote subscriber 
locations, where the transmitted program may be de- 
compressed and viewed in accordance with the teach- 
ings of Lang. The central library provides cyclic, prede- 
termined broadcast transmission of the time-com- 
pressed digital audio/video programs stored therein. A 
receiver at each of the remote subscriber locations con- 
tinuously monitors a communications channel over 
which the sequential stream of time-compressed audio/ 
video programs is broadcast from the central library, but 
is operative for storing only the program or programs 
that have been ordered by a subscriber 
[0010] The following description and drawings dis- 
close, by means of an example, the invention which is 
characterised in the appended claims, whose terms de- 
termine the extent of the protection conferred hereby. 
[0011] In the accompanying drawings:- 

Figure 1 is a pictorial diagram illustrating a broad- 
cast video burst transmission system illustrative of 
the present invention; 

Figure 2 is a pictorial diagram illustrating the way in 
which the broadcast video burst transmission sys- 
tem of 

Figure 1 may be configured to transmit portions of 
audio/video programs in order to reduce storage 
costs; 

Figure 3 is a block diagram of circuitry employed in 
the broadcast video burst transmission system illus- 
trated in Figure 1; 

Figure 4 is a flowchart of the operation of the central 
library portion of the broadcast video burst trans- 
mission apparatus and method of Figure 1 from the 
time a subscriber places an order for an audio/video 
program to the beginning of transmission of that au- 
dio/video program; and 

Figure 5 is a flowchart of operation of a receiver at 
each subscriber's location in the broadcast video 
burst transmission system of Figure 1. 



Detailed Description of the Preferred Embodiments 

[001 2] Referring now to Figure 1 , there is shown a pic- 
torial diagram conceptually illustrating the broadcast 

5 video burst transmission system of the present inven- 
tion. A ring or wheel 22, rotating in a counter-clockwise 
direction, provides on-line storage of a plurality of audio/ 
video programs, such as movies. It should be noted that 
the present invention does not include a physical wheel 

'0 22. Rather, wheel 22 is illustrated simply as an aid to 
understanding the concept of the present invention. The 
broadcast video burst transmission system also in- 
cludes an off-line storage 20, a tranmsission line 30 that 
comprises a multiplicity of transmission segments 35, a 

15 receiver 40, and a monitor 45. Wheel 22, off-line storage 
20, and external control software and hardware {not il- 
lustrated) comprise a library 55. In the system illustrated 
in Figure 1 , sixteen predetermined programs are stored 
on-line on wheel 22 of library 55 in a time-compressed 

20 format. On-line storage of programs on wheel 22 re- 
quires the reading of information therefrom at a suffi- 
ciently high rate to maintain a desired rate of transmis- 
sion along transmission line 30. In one embodiment, for 
example, transmission line 30 operates at 114 Mbits/ 

25 second, thus requiring high-speed storage media to ac- 
cess the stored programs. To reduce the expense as- 
sociated with high-speed storage media, less popular 
programs are stored on slower, less costly, off-line stor- 
age 20. These programs may be transferred to on-line 

30 storage on wheel 22 when appropriate. 

[0013] Conceptually, wheel 22 comprises sixteen 
wheel segments 25, each one of which stores a program 
in a time-compressed format. The transmission of such 
a program in a burst time period that is much less than 

35 real time may be accomplished in accordance with the 
prior art teachings of the Lang patents, supra. The rota- 
tion of wheel 22 represents the predictable cycling 
through the sixteen most requested programs stored 
thereon. As wheel 22 rotates in the counter-clockwise 

40 direction illustrated, the programs stored thereon are se- 
quentially transferred to transmission line 30 for burst 
transmission to all subscriber locations. In the system 
of Figure 1 , a sequential stream of the sixteen predeter- 
mined programs retrieved from on-line storage on wheel 

45 22 is illustrated. At the instant in time depicted in Figure 
1 , it may be seen that program number 3 has just been 
transferred onto transmission line 30, that program 
number 2 was immediately previously transferred, and 
that program number 4 will be immediately next trans- 

so f erred. 

[001 4] Each of the sixteen programs stored on wheel 
22 is associated with a burst transmission time period 
that is much less that real time, as taught in the prior art 
by Lang. Transmission segment 35 of transmission line 
55 30 is exemplary of such a burst transmission time period 
in that it represents the block of time required to transmit 
the entire program number 15. Given the transmission 
parameters detailed below, transmission segment 35 
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represents 76 seconds required to transmit the entire 
program number 15. 

[001 5] As stated previously, wheel 22 is illustrated as 
providing on-line storage of sixteen programs. For ex- 
ample, assume that the compressed digital video bit- 
stream requires 1.2 Mbits/second for real-time play- 
back, and that the transmission line 30 is a 38-MHz sat- 
ellite channel modulated at approximately 4 bits/Hz plus 
overhead, resulting in a 114 Mbit/second digital trans- 
mission rate. Dividing the 114 Mbit/second transmission 
rate by the 1 .2 Mbit/second compressed video bit rate 
results in a time compression factor of 95:1. In other 
words, a typical two-hour program will require a trans- 
mission time of 1 20 minutes divided by 95, or 76 sec- 
onds. Thus, in one hour, approximately 60 minutes di- 
vided by 1 .26 minutes/program, or 47.5 programs, may 
be transmitted. Transmission of the sixteen programs 
stored on wheel 22 at 1 .26 minutes each requires a total 
of 20 minutes. Therefore, wheel 22 requires 20 minutes 
to complete one revolution, with transmission of any sin- 
gle two-hour program stored thereon requiring 1 .26 min- 
utes. From another prespective, a subscriber will have 
to wait no longer than 1 .26 minutes to begin viewing the 
next transmitted one of the predetermined sixteen pro- 
grams stored on wheel 22 and will have to wait no longer 
than 20 minutes to begin viewing any selected program 
from among the sixteen offered, resulting in an average 
waiting time of 10 minutes. Of course, a different digital 
compressed video rate and transmission channel band- 
width will result in different transmission rates and, 
hence, different subscriber access times. For example, 
doubling the compression performance to 600 Kbits/ 
second and doubling the modulation rate to 228 Mbits/ 
second results in quadnjpling system performance so 
that each program Is transmitted in 1 9 seconds (1 90 pro- 
grams per hour). Increased performance may also be 
obtained by multiplexing numerous channels to in- 
crease available bandwidth. 

[0016] Receiver 40 illustrated in Figure 1 represents 
the equipment located at one or more destinations for 
receiving, storing, and playing back programs transmit- 
ted as described above. A conventional user interface 
(not illustrated) is utilized to request programs and com- 
municate with the library 55. Library 55 includes the on- 
line storage of wheel 22, as well as the off-tine storage 
20. Receiver 40 includes a VID monitor 45 that is em- 
ployed to monitor transmission line 30 for transmission 
segment 35 (program number 15). When transmission 
segment 35 does not match the VID (a VID is data that 
uniquely identifies the program, as explained in detail 
below), the transmission is ignored. Upon matching the 
VID, receiver 40 is then utilized for receiving and storing 
transmission segment 35. Having received the desired 
program, receiver 40 may be employed for decompres- 
sion and playback of the program on display 50 at the 
subscriber's convenience. 

[001 7] A predictable transmission schedule is the ma- 
jor feature of the broadcast video burst transmission 



system of the present invention. This is in sharp contrast 
to VOD systems, which involve no schedule at all. Many 
scheduling variations may be implemented in the 
present system without sacrificing any of its benefits. 

5 For example, the program transmission schedule may 
be determined dynamically, based upon statistical anal- 
ysis of the demand for certain programs. Wheel 22 of 
Figure 1 stores sixteen programs that are cycled for 
transfer to transmission line 30 on a regular, predictable 

10 schedule, resulting from rotation of wheel 22. Transmis- 
sion of these same sixteen programs, each of which is 
stored in one of the wheel segments 25 of wheel 22, is 
repeated on each rotation of wheel 22. However, a pro- 
gram stored in off-line storage 20 may be determined 

15 by industry sources or statistical analysis, for example, 
to be new one of the top sixteen programs. In that event, 
it may be desired to replace one of the sixteen programs 
currently stored on wheel 22 with the new program pre- 
viously stored in off-line storage 20. This replacement 

20 of programs associated with various ones of the wheel 
segments 25 of wheel 22 may occur at regularly sched- 
uled intervals. Of course, such schedule changes must 
be communicated to each subscriber in some manner, 
such as by way of a video channel that continuously dis- 

25 plays the current schedule of sixteen programs. 

[001 8] It is important to recognize that in the foregoing 
example in which the programs stored on wheel 22 and, 
thus, the transmission schedule for those programs, are 
dynamically changing, a schedule nevertheless exists. 

30 This predictable schedule is a factor that helps to mini- 
mize the amount of on-line storage required, but that is 
transparent and not limiting to the subscriber. Rather, 
the use of burst transmission of the programs stored on 
wheel 22 offers such a convenient and rapid selection 

35 of programs, with only a short queue time before a se- 
lected program is received, that the subscriber may be- 
lieve he is being served by a VOD system. The predict- 
able schedule, even a dynamically changing one, re- 
sults in a reduction in storage costs. This savings can 

40 be realized as long as the entirely random selection of 
programs available to the subscriber in a VOD system 
Is eliminated. Given this requirement, the transmission 
schedule of the broadcast video burst transmission sys- 
tem of the present invention is predictable enough to re- 

45 duce the complexity of library 55 as compared to a VOD 
system. By employing a known schedule, fewer pro- 
grams need to be stored on-line on wheel 22 of library 
55, without this fact being readily apparent to the sub- 
scriber. 

50 [0019] Another major feature of the broadcast video 
burst transmission system of the present invention is the 
use of burst transmission of programs in less than real 
time, as taught in the prior art by Lang. By using this 
type of transmission system, many benefits are realized. 

55 Such a system includes a source and a destination with 
transmission from source to destination in less than real 
time. The primary benefit is that the subscriber receives 
the selected program in a digital compressed formal. 
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which is stored at the subscriber's location for decom- 
pression and viewing at the subscriber's convenience. 
Since the destination equipment processes the digital 
compressed format of the program, VCR-like functions 
are available, such as stop, pause, rewind, and fast for- 
ward. This unique feature of the present invention re- 
sults in a system that resembles having an electronic 
video rental store accessible from the subscriber's 
home. 

[0020] Referring now to Figure 2, there is illustrated a 
second embodiment of the present Invention. This em- 
bodiment includes a wheel 100 having a plurality of 
wheel subsegments 110a-110d, an off-line storage 120, 
a transmission line 130, transmission line segments 
140a-140d, a receiver 150, VID monitor segments 
160a-160d, and a display 170. Wheel 100, off-line stor- 
age 120, and external control hardware and software 
(not shown) comprise a library 180. Similar in concept 
to the embodiment of Figure 1 , the embodiment of Fig- 
ure 2 burst transmits portions of a movie or other audio/ 
video program rather than the entire movie. The wheel 
100 of Figure 2 includes a number of arcuate sectors, 
each of which Is divided into four radially extending seg- 
ments. As illustrated, for example, the wheel sector con- 
taining program number 15 is divided into four program 
segments 1 5a, 1 5b, 1 5c, and 1 5d, labeled as wheel sub- 
segments llOa-d. Consequently, wheel subsegment 
1 1 0a stores a portion of program 1 5, wheel subsegment 
110b stores another portion of program 15, etc. As in 
the embodiment of the invention illustrated in Figure 1 , 
off-line storage 120 is employed to store less popular 
programs on slower, less costly storage media. 
[0021] As wheel 100 rotates counter-clockwise, one 
of the wheel segments representing one portion of a pro- 
gram, is burst transmitted. The transmission of an entire 
program, such as program number 15, for example, in- 
voves the separate burst transmissions of program seg- 
ments 15a, 15b, 15c, and 15d. 
[0022] While Figure 2 illustrates four radially extend- 
ing storage segments comprising each of the 1 6 arcuate 
sectors of wheel 100, the actual number of radially ex- 
tending segments may vary and would most likely be 
evenly distributed over the entire length of a transmis- 
sion cycle in order to minimize the amount of storage 
required for each program segment. In the example il- 
lustrated in which each program Is divided into four seg- 
ments, each segment represents 30 minutes of real time 
viewing. Using the same transmission parameters as 
described above in connection with the system of Figure 
1(114 Mbit/second transmission rate and 1 .2 Mbits/sec- 
ond compressed video rate), one wheel segment is 
burst transmitted in 19 seconds. That 19-second burst 
transmission, received and stored by receiver 150, rep- 
resents 30 minutes of viewing when decompressed and 
played back in real time. In the present example, the 
two-hour program 1 5 is burst transmitted by burst trans- 
mitting four separate program segments 15a, 15b, 15c, 
and 15d, each program segment requiring 19 seconds 



for transmission and representing 30 minutes of viewing 
time. 

[0023] The use of a system such as that illustrated in 
Figure 2 for receiving and viewing a program, for exam- 

5 pie, is as follows. As wheel 100 rotates such that it be- 
comes time to transmit program number 3, which is di- 
vided into segments 3a-3d, segment 3a is first transmit- 
ted. If the subscriber has ordered program number 3 
through the user interface of receiver 150, then VID 

10 monitor 160 monitors transmission line 130 for the VID 
which identifies ordered program number 3. Note that 
VID monitor 160 is divided into VID monitor segments 
160a-160d. This corresponds with the fact that VID 
monitor 160 must monitor transmission line 10 for each 

'5 appropriate transmitted segment 140a-140d. Conse- 
quently, VID monitor 160 will receive transmitted seg- 
ments and enable storage of these segments four sep- 
arate times for transmitted segments 140a-140d. In this 
manner, each transmitted segment 140a-140d for the 

20 program that has been ordered is received and stored 
within receiver 150. 

[0024] In the present example, when the first 1 9-sec- 
ond transmitted segment is received and stored, play- 
back of that program segment by the subscriber may 

25 begin. At that point in time, the subscriber has full VCR- 
like control over a 30-mlnute segment of the program. 
To maintain the real time decompression and playback 
of the program, receiver 1 50 must receive and store the 
next transmitted segment before playback of the previ- 

30 ously stored segment has been completed. In order to 
provide a seamless, uninterrupted playback of the pro- 
gram, receiver 1 50 should begin receiving the next seg- 
ment 1 9 seconds before playback of the previously re- 
ceived segment has been completed. In doing so, the 

35 next segment overwrites the prior segment in storage 
within receiver 1 50 as playback of the previously stored 
segment is completed. This incoming segment then be- 
comes the current segment and receiver 1 50 then con- 
tinues a seamless playback by beginning the decom- 

40 pression and playback of the newly received segment. 
[0025] Such an embodiment reduces the cost of the 
receiver 1 50 at the subscriber's location by reducing the 
amount of storage required. In the example described 
immediately above, one-fourth the usual storage capac- 

45 ity is required in receiver 150. Different levels of seg- 
mentation may be used, depending on marketing, eco- 
nomic, and strategic considerations. 
[0026] The requirement to transmit the next program 
segment in time. I.e. before the segment previously 

50 stored within receiver 150 is completely decompressed 
and viewed in real time, results in some increased com- 
plexity. Timing and control of the transmission of the next 
segment of the program is managed by the library 180. 
Having only a portion of the program stored in receiver 

55 1 50 also imposes some operational limitations. For ex- 
ample, the subscriber would not be able to rewind or 
fast-forward beyond the beginning or end of the portion 
of the program that is currently stored in receiver 150. 
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However, it will be obvious to one skilled in the art that 
these tradeoffs may be designed into the system of the 
present Invention based on strategic and economic con- 
siderations. For example, market analysis may show 
that subscribers are willing to have limited VCR-like con- 
trol in order to reduce the cost of receiver 1 50. Perhaps 
the analysis would show that a 1 5-minute buffer, during 
which the subscriber would have full VCR-like control, 
is acceptable. 

[0027] Many other benefits are realized in the embod- 
iment of Figure 2. The communications channel used 
for the transmission is not occupied for the entire view- 
ing time of the program, as It is in real-time broadcast 
systems. This results in the ability to use the communi- 
cations channel more efficiently. In one example, if a 
burst transmission of a two-hour program occupies a 
few minutes of transmission time, and the scheduling 
process has resulted in a two-minute gap between burst 
transmissions of consecutive program transmissions, 
then that gap may be used for any purpose, such as 
data transmission, voice communications, a burst trans- 
mission of a segment from another program, a burst 
transmission of an entire program, or transmission of the 
schedule information of the present invention. This ben- 
efit cannot be realized by real-time systems since the 
bandwidth is used in a real-time mode. 
[0028] Another benefit that results from the broadcast 
video burst transmission system of the present invention 
is the lowered susceptibility to loss of signal. In a real- 
time, channelized distribution system, any loss of signal 
results in the loss of some viewing time. In the present 
invention, the time during which the system is suscep- 
tible to loss of signal is lowered dramatically. For exam- 
ple, while a real-time system signal might be interrupted 
anywhere in its two-hour program transmission, a burst 
transmission in accordance with the present invention 
may be susceptible for only a few minutes. Of course, 
the actual time required for a burst transmission is de- 
pendent on several factors, including the level of the dig- 
ital video compression, communications channel band- 
width, and the performance of the storage systems. 
[0029] A loss of signal in the system of the present 
invention would at first seem to affect the system more 
adversely than a real-time system. In a real-time sys- 
tem, a five-minute loss is literally a loss of five minutes 
of viewing of transmitted program. In the present sys- 
tem, a five-minute loss could result in loss of the entire 
program. However, the present invention actually offers 
benefits in this area as well. Real-time systems are lim- 
ited by the time domain. If a five-second or even a five- 
minute loss occurs, there is no possibility for recovering 
the lost material since the time-frame for the missed 
viewing has passed. On the other hand, the present sys- 
tem, due to its use of the Lang prior art burst transmis- 
sion technique, is not limited by the time domain. If a 
loss occurs during transmission, digital error-correcting 
techniques may be used to detect the loss. When a loss 
occurs, the system may automatically retransmit the 



corrupt or missing data. In an embodiment in which 
viewing by the subscriber does not take place until an 
entire program or portion of a program is received, this 
retransmission may occur on indefinite number of times 

5 and Is transparent to the subscriber. Full recovery is 
therefore virtually guaranteed. 
[0030] The present invention is operative via a variety 
of digital transmission means. In one embodiment, the 
transmission means is an ATM (Asynchronous Transfer 

10 Mode) network, such as those currently being deployed 
by telephone companies, cable companies, and for use 
in computer networks. In such a networi<, the digital data 
is packetized, and time-dependent data such as audio/ 
video data is guaranteed to arrive at the destination at 

15 the appropriate time. Therefore, real-time compressed 
video transmissions are likely to occur on such net- 
works. The present invention, with its use of burst trans- 
mission, can coexist in a given bandwidth on an ATM 
network with other burst audio/video transmissions, re- 

20 al-time audio/video transmissions, and any other digital 
data. The packetized, time-guaranteed nature of such 
a network ensures that these disparate transmission 
methods can coexist. 

[0031] Referring now to Figure 3, there Is shown a 
25 hardware block diagram of the broadcast video burst 
transmission system of the present invention. A library 
21 0 is connected to a receiving unit 220 via transmission 
line 230. Library 210 comprises a storage unit 240, a 
controller 250, a CPU 260, a memory 270, a bus 280, 
30 and a transceiver 290. Receiving unit 220 comprises a 
storage unit 300, a controller 310, a bus 320, a memory 
30, a receiver 340, a CPU 60, a decompressor 370, and 
an optional compressor 90. 

[0032] Compressed digital audio/video programs, 
35 such as movies, may be entered into storage unit 240 
in several ways. First, storage unit 240 may comprise 
any of a number of different types of storage media, in- 
cluding, but not limited to, magnetic disk, optical disk, 
random access memory or combinations thereof. Fur- 
40 themiore, storage unit 240 may utilize a removable stor- 
age medium, such as an optical disk, a removable mag- 
netic disk, digital tape or a floppy disk. In such a case, 
the physical media itself, such as an optical disk, is in- 
serted into the storage mechanism for reading or pos- 
45 sible transfer to another media type. It is anticipated that 
different embodiments of the present Invention will uti- 
lize different types of medial for storage unit 240, with 
some embodiments using several types of storage me- 
dia. 

50 [0033] In addition, any of several different types of 
transceivers may be employed as transceiver 290. 
These include, but are not limited to, transceivers for 
fiber optic lines, microwave, satellite, coaxial cable, 
broadcast television, and telephone lines. In some em- 

55 bodiments, the transceiver employed for burst transmis- 
sion of programs to receiving unit 220 will differ from the 
transceiver used for updating storage unit 240 of library 
210. In other embodiments, a separate transceiver (not 
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shown) may be used for updating storage unit 240. For 
example, one embodiment is envisioned that uses co- 
axial cable for distribution of programs to subscribers, 
each of whom would have an embodiment of receiving 
unit 220 at his location, while fiber optic lines or satellite 
links may be used for very rapid updating of storage unit 
240. 

[0034] In any event, storage unit 240 may be updated 
with new material whenever appropriate. This can mean 
offloading the less-popular programs to cheaper off-line 
storage devices for storage unit 240, such as magnetic 
tape. This off-loading helps to reduce the cost of the 
storage required for library 210. Higher performance 
storage devices, on the other hand, may be used for the 
programs that comprise the current schedule of pro- 
grams beng broadcast by the broadcast video burst 
transmission system of the present invention. Higher 
performance storage devices can be required to main- 
tain a bit rate in reading the data to keep up with the 
required transmission rate of transceiver 290. 
[0035] Storage unit 20 of library 210 is operative for 
retrieving and transmitting the stored time compressed 
programs according to a predetermined schedule. The 
timing of this schedule and the selection of the programs 
from storage unit 20 occur under control of CPU 260. 
This operation is accomplished in accordance with the 
flow chart of Figure 4, which is described in detail below. 
[0036] As CPU 260 initiates the burst transmission of 
scheduled programs, it interfaces to storage unit 240 for 
reading program information into buffer memory 270. 
The purpose for reading into a buffer memory 270 is to 
aid in the interface to transceiver 290, which transmits 
the program information over transmission line 230. In 
transmitting via transmission line 230, the protocol of the 
transmission line must be adhered to. For example, in 
an embodiment where transmission line 230 comprises 
a fiber optic line, some type of protocol, such as SONET, 
is used. In most cases, the data format as stored in stor- 
age unit 240 is incompatible with the format required for 
transmission by the protocol of transmission line 230. 
Therefore, the data is read from storage unit 240 Into 
memory 270 via controller 250, and property reformat- 
ted and timed for adherence to the protocol defined by 
transmission line 230. All of the foregoing operations are 
performed under control of CPU 260, with data moving 
between the components illustrated In Figure 3 via bus 
280. 

[0037] Receiving unit 220 is connected to transmis- 
sion line 230 via receiver 340 and may be operative for 
continuously monitoring the Incoming data from trans- 
mission line 230. The incoming data is transferred to 
memory 330 via bus 320 and examined by CPU 360 for 
data to indicate that the incoming program has been or- 
dered. If it has not been ordered, the data is ignored. 
When the enabling data is found, CPU 360 enables the 
system to store the incoming data in storage unit 300, 
as described below. This process is depicted in the flow- 
chart of Figure 5, which is also described in detail below, 



[0038] Receiver 340 transfers the incoming data to 
memory 330. Under control of CPU 360, the data is 
stripped of any protocol header infonnation, resulting in 
the same data that had been stored in storage unit 240 

5 of library 21 0. The data is transferred via bus 320 to con- 
troller 310. Controller 310 writes the time compressed 
data to storage 300. All of the foregoing operations are 
performed under control of CPU 360. When viewing is 
initiated by a user interface (not illustrated) of receiving 

10 unit 220, controller 31 0 reads the data from storage unit 
300 and transfers the data to decompressor 370. De- 
compressor 370 decodes the compressed data and, in 
one embodiment, converts the digital data to an analog 
signal for viewing that is available at a video out terminal 

15 380. In another embodiment, the display device is dig- 
ital. Consequently, analog-to-digital conversion is not 
required. Video out temninal 380 is connected to an ap- 
propriate display device (not shown), such as a conven- 
tional television or computer monitor. Consequently, the 

20 foregoing decompression may include format conver- 
sion for the display device. The decompression process 
also has memory 330 available for the decoding process 
when the compression algorithm may require such 
memory. 

25 [0039] In another embodiment of the present inven- 
tion, receiving unit 220 also includes compressor 390 
for reciving an input audio/video signal at a video in ter- 
minal 395. Under control of CPU 360 and with access 
to bus 320 and memory 330, incoming audio/video sig- 

30 nals may be compressed and written to storage unit 300 
via controller 310. In providing such a feature, the 
present invention may be used as a digital VCR for use 
in recording programs or other program information 
from standard broadcast sources such as cable televi- 

35 sion, networi< television, satellite, cameras, etc. The 
stored time compressed programs may be decom- 
pressed and viewed with VCR-like control in like manner 
to that described above for viewing a stored program 
that was burst transmitted to a subscriber. 

40 [0040] In another embodiment of the present inven- 
tion, receiving unit 220 may include a transceiver (not 
shown), in addition to or in place of receiver 340 for both 
real-time and burst transmissions of any stored time 
compressed program or other audio/video program In- 

''s formation. 

[0041] Referring now to Figure 4, there is shown a 
flow chart of the process for burst transmitting programs 
from library 210 from the time that a subscriber orders 
a program until transmission of that program is complet- 

50 ed. Included is a step 470 as a gray action step to indi- 
cate that ordering does not affect the process as a 
whole. That Is, this step is not part of the process at li- 
brary 210 that results in transmission of a program. It is 
depicted in the flow chart of Figure 4 to delineate a sam- 

55 pie time frame in which the subscriber places a program 
order, relative to the process as a whole. 
[0042] The process begins with a play list being com- 
municated to the subscriber in some manner, as indicat- 
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ed by step 420. This play list would most likely contain 
information such as a list of available program titles and 
queue times, and may be provided in any number of 
ways, such as devoting a television channel to text de- 
noting the play list. Based on the play list, the subscriber 5 
may order a program at any time. This is accomplished 
through any convenient means well known in the PPV 
art, such as by way of a touch-tone telephone or by in- 
terface to a cable converter box. 
[0043] Next, the library 21 0 must determine if the next 
program in the play list is stored in on-line or off-line stor- 
age unit 430. This part of the process is optional, but 
allows for programs to be stored on off-line storage me- 
dia such as magnetic tape, optical disk, etc. Typically, 
off-line storage is less costly than on-line storage, but 
has insufficient read speed to interface to the transmis- 
sion line at the desired bit rate. For this reason, off-line 
storage is brought on line by reading the data from the 
slower off-line storage to faster on-line storage such as 
RAM, magnetic disk, etc. Thus, the process illustrates 
a determination by the system as to whether an upcom- 
ing scheduled program must first be brought on line. 
[0044] Once the next program is on line and ready for 
transmission, the system simply waits for the appropri- 
ate time, as indicated by process block 450, and then 
begins transmission, as indicated by process block 460. 
During this idle period while the system waits for a trans- 
mission, the system may be used for other purposes, 
such as communicating an updated schedule. In such 
an embodiment, care must be take to ensure that the 
system continues to monitor the time so that transmis- 
sion of the next scheduled program may begin when ap- 
propriate. This process of bringing off-line programs into 
on-line storage for transmission may be distinguished 
from a VOD system in that it is automated. The off-line 
storage and change to on-line storage is detemiined by 
the system based upon a predetermined, although 
sometimes dynamic, schedule. In any case, it is the 
broadcast video burst transmission system of the 
present invention that determines the schedule, not a 
selection by a subscriber from a virtually unlimited video 
library. This distinction provides many of the benefits of 
a VOD system without the expense of maintaining a 
large video library. 

[0045] Referring now to Figure 5, there is shown a 
flow chart of the process performed by receiver 340. 
This process includes the steps of receiving data 520, 
transferring data to memory 50, determining if a VID is 
included 540, determining if storing is enabled 550, de- 
termining if the program has been ordered 560, enabling 
storing 570, transferring data to the controller 580, and 
writing to storage 590. With additional reference to Fig- 
ure 3, the process illustrated in Figure 5 begins by re- 
ceiving data at receiver 340, as indicated by process 
step 520. This data is transferred, as indicated by proc- 
ess step 530, to memory 330 via bus 320. The incoming 
data is received in blocks, with the block size being de- 
termined by the protocol used for transmission over 



transmission line 230 and the desired perfomiance of 
the system. During the process of transferring the data 
block to memory 330, the data block may be reformatted 
by CPU 360 to remove protocol infomation, as previ- 
ously described. 

[0046] The receiving equipment of the present inven- 
tion must monitor the system for the programs that have 
been ordered or the receiver must be addressable in 
some manner. In one embodiment, CPU 360 examines 
the data block to detemiine if it contains a video identi- 
fication (VID), as indicated by process step 540. VIDs 
are defined as a system implementation dependent 
string of data that identifies the program being transmit- 
ted. In one embodiment, VIDs are transmitted only at 
the beginning of a program, with the data that follows 
representing the compressed digital video data of the 
program. In the preferred embodiment, VIDs are inter- 
spersed at regular intervals throughout the compressed 
digital video data. VIDs must be defined to be easily dis- 
tinguishable from compressed digital video data, and 
are dependent to some degree on the selected com- 
pression algorithm. Such a design choice is well within 
the capability of one of ordinary skill in the ari. 
[0047] If the data block includes a VID, CPU 360 must 
also determine if the program is one that the subscriber 
has ordered, as indicated by process step 560. If it has 
not been ordered, the data is ignored, and the system 
is operative for receiving the next block of data, as indi- 
cated by process step 520. If the data contains a VID of 
a program that has been ordered, storage is enabled, 
as indicated by process step 570, and the data is trans- 
ferred to controller 310, as indicated by process step 
580, which in turn writes the data to storage unit 300, as 
indicated by process step 590. Prior to writing the data 
to storage unit 300, CPU 360 may further reformat the 
data, such as by removing the VIDs from it so that a pure 
compressed digital video may be stored for later decom- 
pression and viewing. Upon storing the data, the system 
is ready for the next block of incoming data. Enabling 
storage may consist of setting a few bits within memory 
330 or enabling specific circuitry (not shown) in receiv- 
ing unit 220. With a VID having been found and storage 
enabled because the program had been ordered, all fu- 
ture data blocks which represent compressed digital vid- 
eo portions of the program will be written to storage unit 
300. By not requiring every data block to have a VID, 
the transmission of a significant amount of redundant 
data is avoided. 

[0048] If no VID is found in the data block, the process 
then includes determination of whether storing has been 
enabled, as indicated by process step 550. When store 
has been enabled from a previous data block, the data 
does not contain a VID because the entire data block 
represents compressed digital video of a program that 
has been ordered. Consequently, the data is transferred 
to controller 310 and written to storage unit 300. If the 
data does not contain a VID and store has not been en- 
abled, the data may be Ignored. 
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[0049] In any case, when a proper VID has been iden- 
tified, the burst transmission of that program is captured 
and stored for viewing. Consequently, billing may take 
place for the ordered program. In one embodiment, the 
receiver equipment communicates back to the system 5 
library that the selected program has been received, so 
the subscriber may be appropriately billed. However, the 
present Invention does not require such back-channel 
communication. Since the system cycles through burst 
transmissions, no back channel to the system library Is 'O 
required for ordering. Rather, the receiver equipment 
simply captures the appropriate incoming burst trans- 
mission. Similarly, for billing, a back channel is not re- 
quired. In one embodiment, billing may take place by 
updating system software at the local receiving equip- '5 
ment. The receiving equipment may be polled periodi- 
cally by the system for billing purposes. For example, 
the receiving equipment may be connected to a tele- 
phone line, via modem in most cases, in addition to the 
network connection for the burst transmissions. Once 20 
per month, billing software running on a computer sys- 
tem located at the library may connect to the receiving 
equipment to obtain usage information for the past 
month. This type of polling may happen in any desired 
period, periiaps even nightly. ^5 
[0050] The additional telephone line connection (not 
shown) also provides the present invention with a re- 
mote diagnostic feature. Through this connection, com- 
puter hardware at a remote site may diagnose the sys- 
tem by sending test data and commands and monitoring 30 
the results. In this manner, system faults may be iden- 
tified to a level such that a technician may bring replace- 
ment components to the receiver for repair, without mov- 
ing the receiver to a repair center. 

[0051] An important use of the broadcast video burst 35 
transmission system of the present invention is to im- 
plement it on multiple channels and incorporate a theme 
for each channel. As an example, a operator of such a 
system can offer a comedy channel, as well as channels 
that concentrate on drama, action, science fiction, etc. 40 
In this manner, the subscriber can have any one of a 
very large number of the top films of a certain category 
available in a very short time frame. On the other hand, 
with a single channel, the play list may include 100 var- 
ious burst transmissions before a particular horror film ^5 
is transmitted, for example. This limitation may be avoid- 
ed by implementing theme broadcasting. 
[0052] It is also important to note that the digitization 
and compression of a program for entering into a video 
library may be reduced in time. This building of a time so 
compressed video library does not need to take place 
in real time. If the selected vendor's equipment supports 
it, a program may be captured and compressed at an 
accelerated rate that is less than real time. For example, 
for the compression process, a program that would nor- S5 
mally be viewed at a rate of 30 frames per second may 
be played back at 300 frames per second from the 
source. Such an embodiment would reduce the time re- 
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quired to compress a one-hour program to only six min- 
utes. This embodiment offers a time savings which 
would directly affect the marketability of such a system, 
as it has the unique ability to quickly update a video li- 
brary by compressing and then distributing programs In 
less than real time. For example, a one-hour live event 
that had just been broadcast over conventional televi- 
sion could be compressed and distributed to broadcast 
video burst transmission libraries, available for burst 
transmission to subscribers, in just minutes. 



Claims 

1. A broadcast video burst transmission distribution 
apparatus (210) including on-lrne storage means 
(270) for storing a predetermined number of audio/ 
video programs and for providing access to the au- 
dio/video programs for burst transmission thereof, 
burst transmission means (290) coupled to the on- 
line storage means (270) for accessing the audio/ 
video programs stored in the on-line storage means 
(270), and receiving means (40,150,220) at each of 
a multiplicity of subscriber locations, characterised 
in that the burst transmission distribution apparatus 
(210) provides cyclic distribution, that the burst 
transmission means (290) repeatedly burst trans- 
mits the audio/video programs to a subscriber loca- 
tion in a predetermined sequence in which they are 
accessed from the on-line storage means (270); 
and in that each of the receiving means 
(40,150,220) is directly coupled to the burst trans- 
mission means (290) for receiving the audio/video 
programs stored in the on-line storage means (270) 
and includes means (300) for selectively storing 
one or more of the audio/video programs for real- 
time playback by a subscriber. 

2. Apparatus as claimed in claim 1 and further includ- 
ing off-line storage means (20,120) coupled to the 
on-line storage means for storing a multiplicity of 
additional audio/video programs to be selectively 
transferred to the on-line storage means to thereby 
update the predetermined number of audio/video 
programs stored in the on-line storage means. 

3. Apparatus as claimed in claim 1 or claim 2 wherein 
the burst transmission means includes a communi- 
cations network and transceiver means (290), cou- 
pled thereto, for burst transmitting audio/video pro- 
grams to a remote location and for receiving audio- 
video programs burst transmitted from a remote lo- 
cation. 

4. Apparatus as claimed in claim 2 or claim 3 and in- 
cluding a communication networit and transceiver 
means (290), coupled to the communications net- 
work and to the off-line storage means (20,1 20), for 
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burst transmitting a selected one or more of the au- 
dio/video programs stored in the off-line storage 
means (20,1 20) to a remote location and for receiv- 
ing a selected one or more audio/video programs 
burst transmitted from a remote location for storage 
in the off-line storage means (20,120). 

5. Apparatus as claimed In any one of the preceding 
claims and including a communication networl< and 
transceiver means (290), coupled to the communi- 
cations network and to the on-line storage means, 
for burst transmitting a selected one or more of the 
audio/video programs stored in the on-line storage 
means to a remote location and for receiving a se- 
lected one or more audio/video programs burst 
transmitted from a remote location for storage in the 
on-line storage means. 

6. Apparatus as claimed in any one of the preceding 
claims wherein the on-line storage means further 
includes video Identification data storage means for 
storing identification data associated with each of 
the audio/video programs stored in the on-line stor- 
age means. 

7. Apparatus as claimed in any one of claims 2 to 6 
wherein the off-line storage means (20,120) further 
includes video identification data storage means for 
storing identification data associated with each of 
the audio/video programs stored in the off-line stor- 
age means (20,120). 

8. Apparatus as claimed in any one of the preceding 
claims and including subscriber ordering means 
coupled to the receiving means (40,150,220) for en- 
abling a subscriber to selectively order any of the 
audio/video programs received by the receiving 
means (40,150,220). 

9. Apparatus as claimed in any one of the preceding 
claims wherein the receiving means (40,150,220) 
includes storage means for storing the audio/video 
programs received by the receiving means 
(40,150,220). 

10. Apparatus as claimed in claim 9 further including 
video identification monitoring means (45,1 60) cou- 
pled to the receiving means (40,150,220) for mon- 
itoring each of the audio-video programs received 
by the receiving means (40,150,220) to detect the 
identification data associated with each of the au- 
dio/video programs, the video identification moni- 
toring means being operative for determining cor- 
respondence between Identification data detected 
thereby and identification data of an audio/video 
program ordered by a subscriber and being further 
operative upon determining such correspondence 
for enabling storage within the receiving means 



(40,1 50,220) of the audio/video program ordered by 
the subscriber. 

11. Apparatus as claimed in any one of the preceding 
5 claims wherein each of the audio/video programs is 

stored as a plurality of program segments, the burst 
transmission means is coupled to the on line stor- 
age means for accessing the audio/video program 
segments stored In the on-line storage means in a 

10 predetermined sequence and for burst transmitting 
the audio/video program segments to a multiplicity 
of subscriber locations in the predetermined se- 
quence in which they are accessed from the on-line 
storage means, the burst transmission means being 

15 further operative for repeatedly burst transmitting 
the predetemnined sequence of audioA/ideo pro- 
gram segments accessed from the on-line storage 
means, and the receiving means at each subscriber 
location Is coupled to the burst transmission means 

20 and is operative for receiving the audio/video pro- 
gram segments stored in the on-line storage means 
and burst transmitted in the predetermined se- 
quence by the burst transmission means for selec- 
tively storing one or more of the audio/video pro- 

25 gram segments for playback by the subscriber. 

1 2. Apparatus as claimed in claim 9 or claim 1 0, or claim 
1 1 as appended to claim 1 0, wherein the video iden- 
tification monitoring means is coupled to the receiv- 

30 ing means for monitoring each of the audio/video 
program segments received by the receiving means 
(40,150,220) to detect the identification data asso- 
ciated with each of the audio/video programs. 

35 13. Apparatus as claimed in any one of the preceding 
claims wherein the burst transmission means in- 
cludes controller means (310) coupled to the on-line 
storage means for controlling the on-line storage 
means, a data bus (320) coupled to the controller 

40 (310), microprocessor means coupled to the con- 
troller means (310) and to the data bus (320) for 
executing routines and subroutines of instnjctions, 
buffer memory means coupled to the data bus (320) 
for buffering data transferred to and from the con- 

45 troller means (310), a communications networi< in- 
terface coupled to an external communications net- 
work for interfacing the burst transmission means 
to the external communications networit, and trans- 
ceiver means (290) coupled to the data bus (320) 

50 for burst transmitting the audio/video programs 
stored in the on-line storage means to the multiplic- 
ity of subscriber locations, and the receiving means 
includes a communications network interface cou- 
pled to the external communications network for in- 

55 terfacing the receiving unit to the external commu- 
nications network, means for receiving compressed 
data representative of the audio/video programs 
burst transmitted by the burst transmission means, 
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a data bus (320) for transferring the compressed Pi 
data, buffer memory means coupled to the data bus 
for buffering the compressed data, storage means 1. 
(300) for storing the compressed data, controller 
means (310) coupled to the storage means (300) 5 
and to the data bus (320) for controlling operation 
of the storage means (300), microprocessor means 
(360) coupled to the data bus (320) for executing 
routines subroutines of instructions, and decom- 
pression means coupled to the microprocessor 
means (360) and to the data bus (320) for decom- 
pressing the compressed data for real-time play- 
back by the subscriber of a selected one or more of 
the audio/video programs represented thereby. 

15 

14. Apparatus as claimed in any one of the preceding 
claims wherein the on-line storage means and/or 
the off-line storage means (20,120) includes mag- 
netic disk storage, a semi-conductor memory (330), 
magnetic tape storage and/or optical disk storage. 20 

15. Apparatus as claimed in any one of the preceding 
claims wherein the burst transmission means in- 
cludes a fibre optical transceiver, a coaxial cable 
transceiver, a satellite transceiver, a microwave 25 
transceiver and/or a telephone transceiver. 

1 6. Apparatus as claimed in claim 9 or any one of claims 
10 to 15, wherein the storage means (300) includes 
magnetic disk storage, magnetic tape storage, op- 30 
tical disk storage and/or a semiconductor memory. 2. 

17. A method of transmitting audio/video programs in- 
cluding the steps of storing a predetenmined 
number of audio/video programs in on-line storage 35 
means (270) operative for providing access to the 
audio/video programs for burst transmission there- 
of, accessing the audio/video programs stored in 

the on-line storage means (270), and burst trans- 
mitting the audio/video programs stored in the on- 40 3. 
line storage means (270), characterised by burst 
transmitting the audio/video programs cyclically to 
a multiplicity of subscriber locations In the predeter- 
mined sequence In which they are accessed from 
the on-line storage means (270), thereafter repeat- 45 
ediy burst transmitting the predetermined sequence 
of audio-video programs accessed from the on-line 
storage means (270) directly to a receiving means 
(40,1 50,220) at a subscriber location, receiving the 4. 
burst transmitted audio-video programs at the re- so 
ceiving means (40,150,220) and selectively storing 
one or more of the audio/video programs at the sub- 
scriber location for real-time playback by a sub- 
scriber. 



Vorrichtung (210) zur Vertetlung von Rundfunk-Vi- 
deo-Bundel-Ubertragungen mit einer Onllne-Spei- 
chereinrichtung-(270), um eine bestimmte Anzahl 
an AudioA/ideo-Programmen zu speichem und zu 
deren Bundel-Obertragung einen Zugriff auf sie zu 
gestatten, einer mit der Online-Spelchereinrichtung 
(270) gekoppelten Bundel-Ubertragungseinrich- 
tung (290) zum Zugriff auf die in der Online-Spei- 
chereinrichtung (270) gespeicherten AudioA^ideo- 
Programme und einer Empfangseinrichtung (40, 
1 50, 220) an jedem von mehreren Teilnehmerorten, 
dadurch gekennzeichnet, daB die Vorrichtung 
(210) zur Verteilung von Bundel-Ubertragungen ei- 
ne zyklische Ubertragung vorsieht, da3 die Biindel- 
Ubertragungseinrichtung (290) die AudioA/ideo- 
Programme wiederholt im Biindel in einer vorbe- 
stimmten Abfolge, in der auf sie von der Online- 
Speichereinrichtung (270) zugegriffen wird, an ei- 
nen Teilnehmer-Ort Cibertragt und daB jede der 
Empfangseinrichtungen (40, 150, 220) direkt mit 
der Bundel-Ubertragungseinrichtung (290) gekop- 
pelt ist, um die in der Online-Speichereinrichlung 
(270) gespeicherten AudioA^ideo-Programme zu 
empfangen, und eine Einrichtung (300) enthalt, um 
wahlweise eines oder mehrere der AudioA/ideo- 
Programme zur Echtzeit-Wiedergabe durch einen 
Teilnehmer zu speichern. 

Vorrichtung nach Anspruch 1 mit einer mit der On- 
line-Speichereinrichtung gekoppelten Offline-Spei- 
chereinrichtung (20, 120) zum Speichern mehrerer 
zusatzlicher AudioA/ideo-Programme, die wahlwei- 
se an die Online-Speichereinrichtung ubertragen 
werden sollen, um dadurch die bestimmte Anzahl 
an in der Online-Speichereinrichtung gespeicher- 
ten AudioA/ideo-Programmen zu aktualisieren. 

Vorrichtung nach Anspruch 1 oder 2, wobei die Bun- 
del-ubertragungseinrichtung ein Kommunikations- 
netzweri< und eine damit gekoppelte Sende/Emp- 
fangseinrichtung (290) beinhattet, um AudioA/ideo- 
Programme im Biindel an einen entfemten Ort zu 
iiberlragen und im Biindel von einem entfernten Ort 
aus iibertragene AudioA/ideo-Programme zu emp- 
fangen. 

Vorrichtung nach Anspruch 2 oder 3 mit einem 
Kommunikationsnetzwerk und einer Sende/Emp- 
fangseinrichtung (290), die mit dem Kommunikati- 
onsnetzwerk und der Offline-Speichereinrichtung 
(20, 120) gekoppelt Ist, um ein oder mehrere aus- 
gewahlte AudioA/ideo-Programme, die in der Off- 
line-Speichereinrichtung (20, 120) gespeichert 
sind, im Bundel an einen entfemten Ort zu ubertra- 
gen und um ein oder mehrere ausgewahlte Audio/ 
Video-Programme, die im Bundel von einem ent- 
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fernten Ort aus ubertragen werden, zur Speiche- 
mng in der Offline-Speichereinrichtung (20, 1 20) zu 
empfangen. 

5. Vorrichtung nach einem der vorhergehenden An- 5 
spruche mit einem Kommunil<ationsnet2werk und 
einer Sende/Empfangseinrichtung (290), die mit 
dem Kommunikationsnetzwerk und der Online- 
Spetchereinrichtung gekoppelt ist, urn im Biindel 

ein Oder mehrere ausgewahlte Audio/Video-Pro- w 
gramme, die in der Online-Speichereinrichtung ge- 
speichert sind, an einen entfernten Ort zu ubertra- 
gen und um ein oder mehrere ausgewahlte Audio/ 
Video- Prog ram me, die von einem entfernten Ort 
aus ubertragen werden, zur Speicherung in der On- is 
line-Speichereinrichtung zu empfangen. 

6. Vorrichtung nach einem der vorhergehenden An- 
spriiche, wobei die Online-Speichereinrichtung ei- 

ne Videoidentifikationsdaten-Speichereinrichtung 20 
zur Speicherung von Identifikationsdaten aufweist, 
die den einzelnen in der Online-Speichereinrich- 
tung gespeicherten AudioA/ideo-Programmen zu- 
geordnet sind. 

25 

7. Vorrichtung nach einem der Anspriiche 2 bis 6, wo- 
bei die Offline-Speichereinrichtung (20, 120) eine 
Videoidentifikationsdaten-Speichereinrichtung zur 
Speicherung von Identifikationsdaten aufweist, die 
den einzelnen in der Offline-Speichereinrichtung 30 
{20, 120) gespeicherten AudioA/ideo-Programmen 
zugeordnet sind. 

8. Vorrichtung nach einem der vorhergehenden An- 
spruche mit einer mit der Empfangseinrichtung (40, 35 
150, 220) gekoppelten Teilnehmer-Bestelleinrich- 
tung, um einen Teilnehmer wahlweise irgendeines 
der von der Empfangseinrichtung (40, 150, 220) 
empfangenen AudioA/ideo-Programme bestellen 

zu lassen. 

9. Vorrichtung nach einem der vorhergehenden An- 
spriiche, wobei die Empfangseinrichtung (40, 150, 
220) eine Speichereinrichtung zur Speicherung der 
von ihr empfangenen AudioA/ideo-Programme auf- "^s 
weist. 

10. Vorrichtung nach Anspnjch 9 mit einer Video-lden- 
tifikations-Oberwachungseinrichtung (45, 160), die 

mit der Empfangseinrichtung (40, 1 50, 220) gekop- so 
pelt ist, um jedes der von dieser empfangenen Au- 
dioA/ideo-Programme zu uberwachen und die die- 
sen zugeordneten Identifikationsdaten zu erken- 
nen, sowie um eine Entsprechung zwischen den 
dadurch er1<annten Identifikationsdaten und Identi- ss 
fikationsdaten eines von einem Teilnehmer bestell- 
ten Audio/Video-Programms zu bestimmen und 
aufgrund der Bestimmung einer solchen Entspre- 



chung die Speicherung des von dem Teilnehmer 
bestellten Audio/Video-Programms in der Emp- 
fangseinrichtung (40, 150, 220) zuzulassen. 

11. Vorrichtung nach einem der vorhergehenden An- 
spriiche, wobei die Audio/Video-Programme je- 
weils in Form mehrerer Programmsegmente ge- 
speichert werden, die Bundel-Ubertragungseinrich- 
tung mit der Online-Speichereinrichtung gekoppelt 
ist, um auf die in dieser gespeicherten Audio/Video- 
Programmsegmente in vorbestimmter Abfolge zu- 
zugreifen und sie in der vorbestimmten Abfolge, in 
der auf sie von der Online-Speichereinrichtung zu- 
gegriffen wird, an mehrere Teilnehmerorte zu uber- 
tragen, die BCindel-Ubertragungseinrichtung die 
vorbestimmte Abfolge an Audio/Video-Programm- 
segmenten, auf die von der Online-Speicherein- 
richtung zugegriffen wird, wiederholt im Biindel 
ubertragen kann, die Empfangseinrichtung an je- 
dem Teilnehmerort mit der Bundel-Ubertragungs- 
einrichtung gekoppelt ist und die in der Online-Spei- 
chereinrichtung gespeicherten und im Biindel in der 
vorbestimmten Abfolge von der Biindel-Qbertra- 
gungseinrichtung iibertragenen Audio/Video-Pro- 
grammsegmente empfangen kann, um wahlweise 
eines oder mehrere der Audio/Video-Programm- 
segmente zur Wiedergabe durch den Benutzer zu 
speichem. 

12. Vorrichtung nach Anspruch 9 oder 10 oder An- 
spruch ll.soweitvon Anspruch 10 abhangig, wobei 
die Video-tdentifikations-Oberwachungseinrich- 
tung mit der Empfangseinrichtung (40, 150, 220) 
gekoppelt ist, um die einzelnen von dieser empfan- 
genen Audio/Video-Programmsegmente zu iiber- 
wachen und die den einzelnen Audio/Video-Pro- 
grammen zugeordneten Identifikationsdaten zu er- 
kennen. 

13. Vorrichtung nach einem der voriiergehenden An- 
spriiche, wobei die BQndel-Ubertragungseinrich- 
tung eine Steuereinrichtung (310), die zur Steue- 
njng der Online-Speichereinrichtung mit dieser ge- 
koppelt ist, einen mit der Steuerung (310) gekop- 
pelten Datenbus (320), eine mit der Steuereinrich- 
tung (310) und dem Datenbus (320) gekoppelte Mi- 
kroprozessoreinrichtung zur Ausfuhrung von Be- 
fehlsroutinen und Subroutinen, eine mit dem Daten- 
bus (320) gekoppelte Pufferspeichereinrichtung 
zum Puffern von Daten, die zu und von der Steuer- 
einrichtung (310) ubertragen werden, ein mit einem 
extemen Kommunikationsnetzwerk gekoppeltes 
Kommunikationsnetzweritinterface als Schnittstel- 
len zwischen der Bundel-lJbertragungseinrichtung 
und dem extemen Kommunikationsnetzwerk und 
eine mit dem Datenbus (320) gekoppelte Sende/ 
Empfangseinrichtung (290) zur Ubertragung der in 
der Online-Speichereinrichtung gespeicherten Au- 
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dioA/ideo-Programme im Bundel an mehrere Teil- 
nehmerorte enthalt und 

die Empfangseinrichtung ein mit dem exter- 
nen Kommunikationsnetzwerk gekoppeltes Kom- 
munikationsnetzwerkinterface als Schntttstelle 2wi- 5 
schen diesem und der Empfangseinheit, eine Ein- 
richtung zum Empfang komprimierter Daten, die die 
im Bundel von der Bundel-Ubertragungseinrich- 
tung ubertragenen AudioA/ideo-Programme dar- 
stellen; einen Datenbus (320) zur Ubertragung der 
komprimierten Daten, eine mit dem Datenbus ge- 
koppeite Pufferspeichereinrichtung zum Puffem 
der komprimierten Daten, eine Speichereinrichtung 
(300) zum Speichem der komprimierten Daten, ei- 
ne mit der Speichereinrichtung (300) und dem Da- is 
tenbus (320) gekoppelte Steuereinrichtung (310) 
zur Steuerung des Betriebs der Speichereinrich- 
tung (300), eine mit dem Datenbus (320) gekoppel- 
te Mikroprozessoreinrichtung (360) zur Ausfiihrung 
von Routinen oder Subroutinen von Befehlen und ^0 
eine mit der Mikroprozessoreinrichtung (360) und 
dem Datenbus (320) gekoppelte Dekomprimie- 
rungseinrichtung zur Dekomprimierung der kompri- 
mierten Daten, um ein oder mehrere dadurch dar- 
gestellte ausgewahlte AudioA/ideo-Programme 25 
durch den Teilnehmer in Echtzeit wiederzugeben, 
enthalt. 

14. Vorrichtung nach einem der vorhergehenden An- 
spruche, wobei die Online-Speichereinrichtung 30 
und/oder die Offline-Speichereinrichtung (20, 120) 
einen Magnetplattenspeicher, einen Halbleiterspei- 
cher(330), einen Magnetbandspelcher und/oder ei- 
nen optischen Plattenspeicher beinhaltet. 

35 

15. Vorrichtung nach einem der vorhergehenden An- 
spriiche, wobei die Bundel-Ubertragungseinrich- 
tung einen faseroptischen Sende-Empfanger, ei- 
nen Koaxialkabel-Sende-Empfanger, einen Satelli- 
ten-Sende-Empfanger, einen Mikrowellen-Sende- 40 
Empfanger, und/oder einen Telefon-Sende-Emp- 

f anger aufweist. 

16. Vorrichtung nach Anspruch 9 oder einem der An- 
spruche 10 bis 15, wobei die Speichereinrichtung <5 
(300) einen Magnetplattenspeicher, einen Magnet- 
bandspelcher, einen optischen Plattenspeicher 
und/oder einen Halbleiterspeicher beinhaltet. 

17. Verfahren zur Ubertragung von Audio/Video- Pro- so 
grammen mit den Schritten des Speichers einer be- 
stimmten Anzahl an Audio/Video-Prog ram men in 
einer Online-Speichereinrichtung (270) zur Gewah- 
mng von Zugriff auf die Audio/Video-Programme zu 
deren Biindel-Ubertragung, des Zugreifens auf die ss 
in der Online-Speichereinrichtung (270) gespei- 
cherten Audio/Video-Programme und der Bundel- 
Ubertragung der in der Online-Speichereinrichtung 



(270) gespeicherten Audio/Video-Programme, da- 
durch gekennzeichnet, daB die Audio/Video-Pro- 
gramme zyklisch in der vorbestimmten Abfolge, in 
der auf sie von der Online-Speichereinrichtung 
(270) zugegriffen wird, an mehrere Teilnehmerorte 
bundelweise ubertragen werden, danach die vort^e- 
stimmte Abfolge an Audio/Video-Programmen, auf 
die von der Online-Speichereinrichtung (270) zuge- 
griffen wird, direkt an eine Empfangseinrichtung 
(40, 150, 220) an einen Teilnehmer-ort wiederholt 
bundelweise ubertragen wird, die bundelweise 
ubertragenen Audio/Video-Programme bei der 
Empfangseinrichtung (40, 150, 220) empfangen 
werden und wahlweise eines oder mehrere der Au- 
dio/Video-Programme am Teilnehmerort zur Echt- 
zeit-Wiedergabe durch einen Teilnehmer gespei- 
chert werden. 



Revendlcatlons 

1 . Dispositif de distribution d'^mission de salves video 
diffusees (210) incluant un moyen de stockage en 
ligne (270) destin§ h stocker un nombre pr6d6ter- 
min6 de programmes audiovisuels et a offrir un ac- 
ces aux programmes audiovisuels pour leur Emis- 
sion sous fomie de salves, un moyen d'Emission de 
salves (290) reli§ au moyen de stockage en ligne 
(270) pour acceder aux programmes stockes dans 
le moyen de stockage en ligne (270) et un moyen 
de reception (40, 150, 220) pour chacun des sites 
de la multiplicity de sites d'abonnes, caracterisE en 
ce que le dispositif de distribution d'emlssion de sal- 
ves vid6o diffusEes (210) offre une distribution cy- 
clique, que le moyen d'^mission de salves (290) 
transmet de maniere repetitive sous fomie de sal- 
ves les programmes audiovisuels sur un site 
d'abonn6 selon une sequence pr6d6termin6e dans 
laquelle ils sont lus par le moyen de stockage en 
ligne (270) ; et en ce que chacun des moyens de 
reception (40, 150, 220) est re\\6 directement au 
moyen d'dmission de salves (290) afin de recevoir 
les programmes audiovisuels stockes dans le 
moyen de stockage en ligne (270) et comprend un 
moyen (300) de stockage sElectif d'un ou plusieurs 
programmes audiovisuels pour la reproduction en 
temps r6el par un abonnE. 

2. Dispositif selon la revendication 1 et incluant en 
outre un moyen de stockage hors-ligne (20, 120) 
reli^ au moyen de stockage en ligne destine k stoc- 
ker une multiplicity de programmes audiovisuels 
suppl^mentaires pour transfert sElectif dans le 
moyen de stockage en ligne afin d'actualiser le 
nombre pr6d6termin6 de programmes audiovisuels 
stock6s dans le moyen de stockage en ligne. 

3. Dispositif selon la revendication 1 ou la revendica- 
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tion 2 dans lequel le moyen d'dmission de salves 
comprend un moyen de reseau de communication 
et de reception (290), qui lui est reli6, pour remis- 
sion de programmes audiovisuels par salves vers 
un site distant et pour la reception de salves de pro- 
grammes audiovisuels ^mises par un site distant. 

4. Dispositif selon la revendication 2 ou la revendica- 
tion 3 et comprenant un moyen de reseau de com- 
munication et de reception (290), reli^ au reseau de 
communication et au moyen de stockage hors ligne 
(20, 120), pour remission par salves d'un ou plu- 
sieurs programmes audiovisuels stock^s dans le 
moyen de stockage hors ligne (20, 1 20) vers un site 
distant et pour la reception d'une ou plusieurs sal- 
ves de programmes audiovisuels emis par un site 
distant pour stockage dans le moyen de stockage 
hors ligne (20, 120). 

5. Dispositif selon I'une quelconque des revendica- 
tions pr6c6dentes et comprenant un moyen de re- 
seau de communication et de reception (290), reli6 
au reseau de communication et au moyen de stoc- 
kage en ligne, afin d'emettre par salves un ou plu- 
sieurs programmes audiovisuels s^lectionnes stoc- 
k^s dans le moyen de stockage en ligne vers un site 
distant et de recevoir un ou plusieurs programmes 
audiovisuels selectionnes emis par salves a parti r 
d'un site distant pour stockage dans le moyen de 
stockage en ligne. 

6. Dispositif selon Tune quelconque des revendica- 
tions precedentes dans lequel le moyen de stocka- 
ge en ligne comprend en outre un moyen de stoc- 
kage des donn6es d'identification viddo destine a 
stocker les donnees d'identification associ^es avec 
chacun des programmes audiovisuels stock^s 
dans le moyen de stockage en ligne. 

7. Dispositif selon I'une quelconque des revendica- 
tions 2 6 dans lequel le moyen de stockage hors 
ligne (20, 120) comprend en outre un moyen de 
stockage de donn6es d'identification vid6o asso- 
ci^es avec chacun des programmes audiovisuels 
stock^s dans le moyen de stockage hors ligne (20, 
120). 

8. Dispositif selon I'une quelconque des revendica- 
tions pr6c6dentes et comprenant un moyen de 
commande d'abonnd reli6 au moyen de reception 
(40, 150, 220) afin de pemnettre k un abonn6 de 
commander de mani^re selective I'un quelconque 
des programmes audiovisuels regus par le moyen 
de reception (40, 150, 220). 

9. Dispositif selon I'une quelconque des revendica- 
tions pr6c6dentes dans lequel le moyen de recep- 
tion (40, 1 50, 220) comprend un moyen de stockage 



destine a stocker les programmes audiovisuels re- 
gus par le moyen de reception (40, 150, 220). 

10. Dispositif selon la revendication 9 comprenant en 
5 outre un moyen de surveillance d'identification vi- 
deo (45, 160) relie au moyen de reception (40, 150, 
220) destine a surveiller chacun des programmes 
audiovisuels regus par le moyen de reception (40, 
150, 220) afin de detecter les donnees d'tdentifica- 

10 tion associees avec chacun des programmes 
audiovisuels, le moyen de surveillance d'identifica- 
tion de video etant efficace pour determiner la cor- 
respondance entre les donnees d'identification qui 
y ont ete detectees et les donnees d'identification 

'5 d'un programme audiovisuel commande par un 
abonne et etant en outre efficace apres determina- 
tion de cette correspondance pour activer le stoc- 
kage dans le moyen de reception (40, 150, 220) du 
programme audiovisuel commande par I'abonne. 

20 

11. Dispositif selon I'une quelconque des revendica- 
tions precedentes dans lequel chacun des pro- 
grammes audiovisuels est stocke sous la forme 
d'une multiplicite de segments de programmes, le 

25 moyen d'emission de salves est relie au moyen de 
stockage en ligne pour acceder aux segments de 
programme audiovisuel stock6s dans le moyen de 
stockage en ligne selon une sequence predetermi- 
nee et pour emettre sous forme de salves les seg- 

30 ments de programmes audiovisuels vers une mul- 
tiplicite de sites d'abonnes de la sequence prede- 
terminee dans laquelle ils sont lus par le moyen de 
stockage en ligne, le moyen d'emission de salves 
etant en outre efficace pour remission repetitive par 

35 salves de la sequence predeterminee de segments 
de programmes audiovisuels lus par le moyen de 
stockage en ligne et le moyen de reception de cha- 
que site d'abonne est relie au moyen d'emission de 
salves et est efficace pour recevoir les segments de 

40 programmes audiovisuels stockes dans le moyen 
de stockage en ligne et emis sous forme de salves 
dans la sequence predeterminee par le moyen 
d'emission par salves afin de stocker seiectivement 
un ou plusieurs des segments de programmes 

45 audiovisuels pour reproduction par I'abonne. 

12. Dispositif selon la revendication 9 ou la revendica- 
tion 10, ou la revendication 11 liee k la revendication 
10, dans lequel le moyen de surveillance d'identifi- 

50 cation video est relie au moyen de reception afin de 
surveiller chacun des segments de programmes 
audiovisuels regus par le moyen de reception (40, 
150, 220) afin de detecter les donnees d'identifica- 
tion associees h chacun des programmes audiovi- 

55 suels. 

13. Dispositif selon I'une quelconque des revendica- 
tions precedentes dans lequel ledit moyen d'emis- 
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sion de salves comprend un moyen controleur (31 0) 
reli§ au moyen de stockage en ligne destin6 a con- 
trdler le moyen de stockage en ligne, un bus de don- 
n#es (310) relid au controleur (310), un moyen mi- 
croprocesseur relie au moyen controleur (310) et 5 
au bus de donn6es (320) afin d'ex6cuter des routi- 
nes et sous-routines d'instructions, un moyen m6- 
moire tampon relld au bus de donndes (320) desti- 
ne a memoriser dans un tampon les donnees trans- 
ferees vers et depuis le moyen controleur (310), 
une interface de reseau de communication relive h 
un reseau de communication exteme destinee a in- 
terfacer le moyen d'6mission de salves avec le re- 
seau de communication extenne et un moyen 
d'6mlsslon/r6ception (290) reli6 au bus de donnees '5 
(320) afin d'emettre sous forme de salves les pro- 
grammes audiovisuels stockes dans le moyen de 
stockage en ligne vers la multiplicity de sites 
d'abonnes et le moyen de reception comprend une 
interface de reseau de communication reli6e au r6- 20 
seau de communication exteme afin d'interfacer 
I'unitd de reception avec le r§seau de communica- 
tion exteme, un moyen de reception de donnees 
compress^es representatives des salves de pro- 
grammes audiovisuels emises par le moyen d'^mis- 25 
sion de salves, un bus de donnees (320) destine k 
transferer les donnees compressees, un moyen de 
memoire tampon relie au bus de donnees afin de 
memoriser les donnees compressees, un moyen de 
stockage (300) destine a stocker les donnees com- 3o 
pressees, un moyen controleur (310) relie au 
moyen de stockage (300) et au bus de donnees 
(320) afin de controler te fonctionnement du moyen 
de stockage (300), un moyen microprocesseur 
(360) relie au bus de donnees (320) destine k exe- 35 
cuter les routines et sous-routines d'instructions et 
un moyen de decompression relie au moyen micro- 
processeur (360) et au bus de donnees (320) pour 
la decompression des donnees compressees pour 
la reproduction en temps r6el par I'abonne d'un ou 
plusieurs programmes audiovisuels s6lectionnes 
qui y sont represent6s. 

14. Dispositif selon Tune quelconque des revendica- 
tions precedentes dans lequel le moyen de stocka- 
ge en ligne et/ou le moyen de stockage hors ligne 
(20, 120) comprend un stockage surdisque magne- 
tique, une memoire k semi-conducteurs (330), un 
stockage sur bande magnetique et/ou un stockage 
sur disque optique. so 

15. Dispositif selon Tune quelconque des revendica- 
tions precedentes dans lequel le moyen d'emtssion 
de salves comprend un emetteur/recepteur sur fi- 
bre optique, un emetteur/recepteur sur cable 55 
coaxial, un emetteur/recepteur de satellite, un 
emetteur/recepteur hyperfrequence et un emetteur/ 
recepteur teiephonique. 



16. Dispositif selon la revendication 9 ou Tune quelcon- 
que des revendications 10 a 15, dans lequel le 
moyen de stockage (300) comprend un stockage 
surdisque magnetique, un stockage sur bande ma- 
gnetique, un stockage surdisque optique et/ou une 
memoire a semi-conducteurs. 

17. Precede d'emission de programmes audiovisuels 
comprenant les etapes de stockage d'un nombre 
predetermine de programmes audiovisuels dans un 
moyen de stockage en ligne (270) efficace pour per- 
mettre I'acces aux programmes audiovisuels pour 
leur emission en salves, d'accfes aux programmes 
audiovisuels stockes dans le moyen de stockage 
en ligne (270) et d'emission sous forme de salves 
des programmes audiovisuels stockes dans le 
moyen de stockage en ligne (270), caracterise par 
remission en salves des programmes audiovisuels 
de manidre cyclique vers une multiplicite de sites 
d'abonnes dans la sequence predeterminee dans 
lesquels lis sont lus k parti r du moyen de stockage 
en ligne (270), ensuite de quoi a lieu remission en 
salves de la sequence predeterminee de program- 
mes audiovisuels lus par le moyen de stockage en 
ligne (270) directement vers un moyen de reception 
(40, 1 50, 220) sur un site d'abonne, la reception des 
programmes audiovisuels emis sous forme de sal- 
ves sur le moyen de reception (40, 150, 220) et le 
stockage de maniere selective d'un ou plusieurs 
des programmes audiovisuels sur le site d'abonne 
pour reproduction en temps reel par un abonne. 
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